Imprinting of cerebral and hepatic cytochrome p450s in rat offsprings exposed prenatally to low doses of cypermethrin.
Oral administration of low doses (1.25 or 2.5 or 5 mg/kg) corresponding to 1/200th or 1/100th or 1/50th of LD50 of cypermethrin, a synthetic type II pyrethroid, to pregnant Wistar rats from gestation day 5 to 21 produced a dose-dependent increase in the expression of xenobiotic metabolizing cytochrome P450 (CYP) 1A-, 2B- and 2E1 in the brain and liver of offsprings postnatally at 3 weeks that persisted up to 12 weeks. This persistent increase in CYPs was associated with alterations in circulating concentrations of testosterone, luteinizing hormone and follicle stimulating hormone, spontaneous locomotor activity and accumulation of cypermethrin in the brain of exposed offsprings. Rechallenge of exposed offsprings at adulthood (12 weeks old) with cypermethrin (p.o., 10 mg/kg × 6 days) led to a much higher increase in the expression of CYPs in the exposed offsprings when compared to the control offsprings treated with cypermethrin. Further, bioinformatic analysis demonstrating absence of specific short interspersed elements in CYPs suggests that persistence in the increase in CYPs in exposed offsprings could be attributed to the imprinting of the cerebral and hepatic CYPs following prenatal exposure to low doses of cypermethrin. This imprinting could be of toxicological relevance as it may modify the response of drugs or environmental exposures in exposed offsprings particularly for those chemicals which require CYP-mediated metabolism to produce their beneficial or toxic effects.